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Speed Anticipation Reaction Test : A new aptitude test for selection of 
motor driver was given to 223 bus drivers. Based on the coefficient of accident, they 
were divided into three groups including two groups of 75 non- and few-accident and 43 
accident Ss. Difference between results of the two groups appeared in their distributions 
of anticipation reaction time. 49 (65.3%) out of 75 Ss in the non- and few-accident 
group indicated the standard anticipation time (1501- 4000ms both inclusive) and only 
12 Ss (16.0%) showed the hasty anticipation time (1000ms and below), while in the 
accident group, 25 (58.1%) out of 43 Ss gave the hasty anticipation time and 13 Ss 
(30.2%) showed the standard. The remaining Ss in both the groups gave the semi-hasty 
anticipation time (100l-l500ms both inclusive). Thus more Ss in the accident group 
estimated the time too short and react too rapidly than in the non- and few-accident 
group. From the results it may be permitted to expect the test will select 84.0-65.3% 
of Ss from non- and few-accident drivers and exclude 58.1-69.8% of Ss from accident 
drivers, when the test is used as an aptitude test in practice. 
Several exmaples of distribution of the speed anticipation reaction time in students 
etc. were presented and a hypothesis on mental mechanism of the hasty anticipa-
tion was discussed. 
A first study on "Speed Anticipation Reaction Test" which is a new aptitude test 
for selection of motor drivers, was reported by Maruyama & Kitamura (1961). In the 
study, the test was given to 68 bus drivers of the Senpoku Railway and Bus Company 
in Miyagi Prefecture and the difference of results between non-accident and accident 
Ss were investigated. This was 1st study in the company in 1960. Since that, 2nd, 3rd, 
and 4th studies were carried out every winter from 1961 till1963 at the same company. 
The present paper will describe the data of these studies including previously reported 
1st study. 
In the Senpoku-studies, 9 tests were performed combined with the speed 
anticipation reaction test. Out of the tests, results on the discriminative reaction test 
of multiple performance type were reported by Nagatsuka & Kitamura (1961), and 
Kikuchi & Kitamura (1964) published the data on Rorschach test and Levy movement 
cards in the same journal. 
SuBJECTS 
A total of 223 bus drivers served as Ss. All Ss had over 3 years' expenence m 
driving at the Senpoku Railway and Bus Company. After the tests were completed, 
these Ss were divided into three groups according to classification based on the scores 
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of coefficient of accident. The scores were computed from a formula shown below, 
which was identical in substance to the one of the previous study (Maruyama & 
Kitamura, 1961). 
Coefficient of accident=score of accident frequency+mean liability score for 
accidents+score on skill and attitude in driving+ ratio of risk in driving 
route+score for undesirable disease as driver. 
In the formula, the score of accident frequency was obtained from (mean 
accident frequency per year X 10). This score had no upper limit. The length of 
experience in driving was a period from the time when S had held a post as a regular 
bus driver till the date of the test, excluding a training interval, and in computing it 
seven months and over counted as a year and the period of six months and below was 
discarded. 
In the company, the liability for accident was expressed in terms of the following 
grade by a disciplinary trial. Then, the following scores were assigned to each 
liability grade : 
Admonition by director: 10/6, warning by head: 20/6, reprimand : 30/6, salary cut 
: 40/6, being placed on the retired list for 9 days and below: 50/6 and retirement for 
10 days and over: 60/6. 
By summing up the scores with respect to all accidents in each S, a mean liability 
score was obtained. 
The remaining three scores were evaluated by several directors of the company on 
scale lines. The scales ranged from 5 to 0 (a median: 2.5) as to the skill and attitude in 
driving and also as to the undesirable disease. Scale: 0 indicated the most excellent 
driver, while scale: 5 was given to the most undesirableS. The ratio of risk in driving 
route had a median at 1.5 and ranged from 3 to 0, and the score of 3 showed the route 
of safety and another extreme expressed the most harzardous. 
The coefficients of accident were obtained for all Ss by adding up each above score, 
and then, the Ss were divided into three groups in comformity to the following criterion 
scores. 
Non-and few-accident group .................. 0.0-6.9 both inclusive 
Middle group ................................ 7.0-14.9 both inclusive 
Accident group .............................. 15.0 and over 
The distribution of Ss to these three groups in 1st to 4th studies is presented in 
Table 1. In 1st study, 17 Ss were not the few- but the non-accident drivers as 
described in the previous paper. 
APPARATUS AND PROCEDURE 
The basic apparatus and procedure were identical to those used in the prevwus 
study (Maruyama & Kitamura, 1961). The apparatus made by Takei Kiki Kogyo 
Company was composed of the following four main parts: a stimulus screen consisting of 
a horizontal ditch for gliding a lamp and a black wall, a chronoscope including opera-
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tion parts of stimuli, a reaction key (a telegraph key) and a head rest. These parts were 
set up in their places as seen in Fig. 1. Distance between the stimulus screen and the 
head rest was 1.2 m. 
The method of test was as follows. A small round lamp having diameter of 12 
mm glides at constant speed along the horizontal ditch (the length: 350mm) which is cut 
on the gray stimulus screen across S's line of vision, from right to left, and goes behind 
the black wall (the length: 306 mm), and comes to a stop at the back of black wall 
without passing through the wall. Supposing that the gliding lamp will pass through 
the black wall without a stop under the same speed, S has to press the key at the 
moment he thinks the lamp just will come out from behind the black wall. Thus, S is 
imposed to estimate a passage time of the lamp cutting across the black wall. Syn-
chronized with the S's key pressing, a round hole of the same size as the gliding lamp 
located on left side of the black wall is lit up, as if the gliding lamp arrived there. If 
the time estimated by S is in full accord with an objective time necessary for the lamp 
to pass through the black wall, it is 2080ms. 
An operator seated behind the stimulus screen recorded the Ss' reaction time shown 
on the chronoscope in 10 ms units. The Ss who were tested individually, sat on a chair 
with the head faced to the stimulus screen, and were instructed to estimate the passage 
time of gliding lamp as illustrated above. It was required that Ss should estimate the 
time by means of following up with their eye the presumed course of a hidden lamp on 
the wall, and prohibited to use any other cues-for exmaple, counting numbers inwardly 
or beating time with steps, etc. The operator inspected occasionally the S's 
behavior by looking through the ditch-holl. 
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Mter the instruction, 2 training trials were given. Most Ss could easily understand 
the procedure during the two trials. Further training trials were added for several Ss 
who failed to understand. 10 measurements in lst study and 5 in 2nd-4th studies 
were made immediately after the training trial. When large deviation occurred 
in the reaction time, trials of measurement were added at operator's discretion. 
RESULTS AND DISCUSSION 
A mean anticipation (estimation or reaction) time was computed from 10 or 5 raw 
reactions' time in each S. Coefficient of variation was also a useful measure as 
ascertained in the previous paper, but the indicator was not used in 2nd, 3rd and 4th 
studies, because its computation requires so much labor, that the indicator is not of 
practical use. 
Figures 2 to 5 show the distribution of mean antcipation time in three groups of 
1st-4th studies. The graphs present percentages of Ss in each group as a function of 
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Fig. 2 Results of lst study. 
previous paper. A clear difference in the distribution between the non- and few-acci-
dent and the accident groups is seen at Fig. 2 (lst Study) as well as Fig. 3 (2nd study). 
A mean anticipation time for the non-accident group of lst study was l900ms, while it 
was ll39ms in the accident group of the same study. In 2nd study, a mean for the few-
accident group was l513ms, and for the accident group, l053ms. This difference, 
however, did not appear in the figures of both 3rd and 4th studies (a mean anticipation 
time of the few-accident group: l424ms in 3rd study and l460ms in 4th study; the 
accident group: l263ms and l438ms, respectively). A possible explanation for these 
results is that the typical non-accident as well as accident drivers could not be included 
in 3rd and 4th studies, because most of typical Ss had already been tested in lst and 2nd 
studies. Such a fact can be seen from the scarcity of Ss in the accident group of both 
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In the figure, the difference of distribution between the three groups appeared clearly. 
A mean anticipation time was 1547ms in the non- and few-accident group, l506ms in 
the middle group, and ll64ms in the accident group. It seems to be inadequate, to 
test the differences between these three means, because the distributions of these groups 
excepting the middle group did not show the normal curve. Then, let us divide the 
anticipation time into four sections and give a name to each section as follows: 
lOOOms and below · · · · · · · · · · · · · · · · · · Hasty anticipation time 
100l-1500ms both inclusive Semi-hasty anticipation time 
150l-4000ms both inclusive Standard anticipation time 
400lms and over · · · · · · · · · · · · · · · · · · · · Delayed anticipation time. 
To these sections, Ss in the three groups were distributed and the results of Table 2 
Table 2 Distribution of 223 Ss in the three groups to each 
section of antcipation time. 
Hasty Semi-hasty Standard I 
anticipation ,
1
· anticipation anticipation I 
G~oup-- (10~~~t~d] ~~~~_;L~~~~~=) I ~~~~\~~~~~=J:otal 
Non-and few- 12 \ 14 I 49 ~~- 75 
_accident groull_ (16.0%) ___ (18.7%_) __ .
1
1 __ (65.3%) 
Middle 23 31 51 ' 105 
group (21.9%) . (29.5%) I (48.6%) 1 
- ---~·----------------· ·-,--
Accident 25 5 1 13 I 43 
__ group __ ~8.1%)_i (11.6%) I (30.2%) __ I_ 
were obtained. In the table, 49 (65.3%) out of 75 Ss in the non and few-accident group 
indicated the standard anticipation time and only 12 Ss (16.0%) showed the hasty 
anticipation time, while in the accident group, 25 (58.1 %) out of 43 Ss gave the hasty 
anticipation time and 13 Ss (30.2%) showed the standard. The remaining Ss in both 
the groups gave the semi-hasty anticipation time. The distribution of the middle 
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group lay midway between the other two groups. None of Ss showed the delayed 
anticipation time. A result of X2-test applied to the data of Table 2 showed that there 
was a significant difference in distribution pattern of Ss between the three groups at 
p<O.l X2=31.76, df: 4). It is concluded, therefore, that there were more Ss in the 
accident group than in the non- and few-accident group, who estimated the time too 
short and reacted too rapidly. Thus, the group of accident drivers was characterized 
by the hasty anticipation. 
To make use of the test as an aptitude one for selection of motor drivers, the 
qualified and disqualified scores must be set up. The following criterions were deter-
mined on the basis of several examinations as to the most sensitive and reliable criterion 
upon which to discrminate among the groups in the distribution of Fig. 6: 
Standard anticipation time 
(1501-4000ms both inclusive) · · · · · · · · · · · · · · Qualified score 
Semi-hasty anticipation time 
(1001-1500ms both inclusive) 
and delayed antcipation time 
(400lms and over) · · · · · · · · · · · · · · · · · · · · · · · · 
Hasty anticipation time 
(lOOOms and below) · · · · · · · · · · · · · · · · · · · · · · · · Disqualified score. 
These criterions are essentially similar to those of the previous paper, except that the 
delayed anticipation time was included in the score of question mark(?). Although the 
delayed antcipation did not appear in the Senpoku-studies, it may be, however, a 
question itself to react too slow, so that it seems better to inspect further the delayed 
reactor by other tests with the Ss who showed the semi-hasty anticipation time. 
When the score of ? mark was incorporated into the qualified, the distribution of 
drivers in Table 2 was classified as seen in Table 3. The result of Table 3 indicate 
Ta.ble 3 Distribution of Ss in the three groups to 
the qualified a.nd disqualified categories, where the 
semi-ha.sty a.nd dela.yed a.nticipa.tion time wa.s 

















Efficiency ra.tio : 74.6% 
that the test selects 84.0% of Ss from the non- and few- accident drivers and exclude 
58.1% of Ss from the accident drivers. A efficiency ratio of the test which was computed 
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by the following formula, was 74.6% : 
Efficiency ratio=(members of non- and few-accident group in qualified category+ 
members of accident group in disqualified category)/(total of Ss in both the 
groups)X100. 
If the 1 score was included in the disqualified category, the result of Table 4 was 
Table 4 Distribution of Ss in the three groups to 
the qualified and disqualified categories, where 


















Efficiency ratio : 66.9% 
obtained from Table 6. 69.8% of Ss in the accident group can be eliminated, but only 
65.3% of Ss can be selected in the non- and few-accident group. An efficiency ratio 
was 66.9% in this case. According to these results, it may be said that, in a practical 
use of the test, the best way is that the Ss who showed the semi-hasty and delayed 
anticipations (1 score) are included in the qualified group and reexamined by other 
tests, i.e., the test is used as an aptitude test for screening of Ss, as the procedure of 
testing is not only uncomplicated but also the computation of results is easy. It may 
be permitted to expect the test will select about 84.0-65.3% of Ss from non- and few-
accident drivers and exclude about 58.1-69.8% of Ss from accident drivers, when the 
test is used as an aptitude test in practice. 
Several examples of distribution of the anticipation time in drivers and students: -
The test has been given to drivers besides the Senpoku-studies. These results are 
presented in Fig. 7, where the results of university students and 2nd year pupils of 
junior high school are attached. In the figure, the anticipation time ranged from -120 
ms to 5552ms. -120ms indicates that S pressed the key at 120ms before the lamp goes 
behind the black wall, although he understands the instruction well. Numbers of Ss 
and mean anticipation time in each group were as follows, 269 applicant drivers for city 
bus of Sendai : 1467ms, 215 military drivers of the national defence forces : 1732ms, * 
55 male university students : 2248ms, 34 woman Ss of 2nd year pupils of junior 
high school : 1293ms, and 61 men of 2nd year pupils : 1344ms. Almost all unviersity 
students showed the standard anticipation time, while those who gave it were only 8 
(23.5%) out of 34 woman Ss and 24 (39.3%) out of 61 male Ss in the pupils of junior high 
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Fig. 7 Distribution of the anticipation time in drivers and students. 
hasty anticipation time. Thus, many Ss of junior high school pupils were apt to react 
too rapidly, and especially women. These results of pupils were cited from the report 
studied by Yukio Suzuki (1963). 
A hypothesis on mental mechanism of the hasty anticipation: - The speed anticipa-
tion reaction task may be considered to be composed of the following three mental tasks, 
i.e., (1) to perceive the speed of lamp objectively, (2) to decide an anticipation time 
exactly based on the accurate cognition of speed, and (3) to express this dicision by a 
key pressing reaction. Ss showing the standard anticipation time could succeed in 
completing each task and in matching these tasks to one another, while many Ss of the 
accident group failed in completing these tasks and the failure of timing resulted in the 
hasty anticipation (to press the key too rapid). 
As a probable factor for occurrence of the hasty anticipation, the overestimation 
of speed by Ss should be taken into consideration at first. However, we give weight to 
another assumed factor, that a mental function of supressing the impulse to motor 
reaction may be frail in the Ss who yielded the hasty anticipation. 
In the test, it was usual in most Ss to fail to follow the hidden lamp with eye at the 
position approximately 5cm distant from a right edge of the black wall. Ss were asked, 
----··-·--·- -·--
* The data on military drivers were obtained by members of the ground corps on psychological 
testing in the national defence forces. The writers wish to express their gratitude to the mem-
bers for granting permission to reproduce the data. 
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however, to pursue a presumed course of the hidden lamp and to decide their anticipa-
tion time by key pressing reaction. Ss were urged, therefore, to decide their estima-
tion on time in the situation full of ambiguities. Under the ambiguous situation, the 
Ss whose mechanism on motor inhibition was frail, could not supress their motor impulse 
to react and consequently was made to be apt to react too rapid. Their motor func-
tion stood at advantage over their cognitive function in their decision process. Those 
Ss frequently reported, "My response may be too rapid, but it won't go well". Thus, 
we assume that the occurrence of hasty anticipation chiefly depends upon the poorness 
of mental inhibition to the impulse of motor reaction. 
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ZussAMENFASSUNG 
Die "Priifung der Geschwindigkeitserwartungsreaktion" eine neue Methode der Eign-
ungspriifung zum Vorherwissen der verkehrischeren Autofahrer, wurde an 223 Autohusfahrern 
angestel!t. Diese Vpn. wurden in drei Gruppen eingeteilt, in denen eine Gruppe von 75 Vpn. 
ohne und mit wenig Verkehrsunfalle und die andere von 43 Vpn. mit haufig Unfal!e enthalten sind. 
Der Unterschied zwischen den heiden Gruppen tra.t in der Differenz ihrer Reaktionszeit der 
Geschwindigkeitserwartung hervor. In der Gruppe ohne und mit wenig Unfiille, konnten 49 
(65.3%) unter 75 Vpn. die Geschwindigkeit gegenstandlich urteilen, und nur 12 (16.0%) Vpn. sie 
zu schnell schatzen. Dagegen gahen in der Gruppe mit Unfiillen 13 (30.2%) unter 43 Vpn. das 
gegenstandliche Urteil gehen und 25 (58.1 %) Vpn. sie zu schnell schatzen. Es gelang, durch 
diese Priifung zwischen den heiden Gruppen mit der Leistungsfiihigkeit von 74.6% his 66.9% 
zu unterscheiden. 
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ERRATA 
In the article "Speed Anticipation Reaction Test as Applied 
to Bus Drivers" by K. Maruyama and S. Kitamura (Tohoku 
Psycho!. Folia, 1965, 24, 46-55) Figures 2, 3 and 6 should read 
as follows. 
Fig. 2 (p. 49) -> "Fig. 6 Lumped results of 1st to 4th 
studies" (instead of "Fig. 2 Results 
of 1st study") 
Fig. 3 (p. 50) -> "Fig. 2 Results of 1st study" (instead 
of "Fig. 3 Results of 2nd study") 
Fig. 6 (p. 51)-> "Fig. 3 Results of 2nd study" (istead 
of "Fig. 6 Lumped results of 1st to 
4th studies") 
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